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Transport of riverine dissolved carbon (including DOC and DIC) is a crucial process which links 27 terrestrial and aquatic C storages, but is rarely examined in small subtropical mountainous rivers. This 28 study monitored DOC and DIC concentrations on a biweekly basis during regular flow period and at 29 3-hour intervals during two typhoons in 3 small mountainous rivers in southwestern Taiwan 21.0% to 37.5% of the global riverine C export. Much of the variation in river export of DOC and 63 DIC depends upon rock lithology, soil properties, climate, runoff, contact time (or flow velocity), 64 aquatic primary production, UVB exposure and streamwater pH (Meybeck and Vörösmarty, 1999 ; 65 Wymore et al., 2017) . 66
With the urgent demand for precise global C budget and modeling, a thorough understanding of 67 riverine C response in different regions is needed (Meybeck and Vörösmarty, 1999) For riverine DOC and DIC transport, the flush hypothesis argued that terrestrial C accumulates 77 in the riparian zone and near-stream hillslopes in regular flow periods and the accumulated C is 78 subsequently flushed by major storms when the water table rises (Mei et al., 2014 and intense storm periods due to changes in the relative contribution from different flowpaths, but 87 studies up to date provide little information on such shifts of DOC and DIC export. 88
In this study, we monitored DOC and DIC concentration during regular flow periods (biweekly) 89 and during two typhoon events (in a 3-hr interval) at a small subtropical mountainous river in 90 southwestern Taiwan. Based on the analysis of DOC, DIC, and major ions in combination with a 91 hydrological model, HBV, and 3 end-member mixing model, we aimed to identify different flow 92 paths of DOC and DIC transport during regular and high flow periods. The objectives are to 1) 93 compare the riverine DOC and DIC in concentration, flux and ratio of DIC/DOC in three small 94 mountainous rivers in Taiwan; 2) understand the role of typhoon events on annual flux; and 3) 95 identify the shifts in sources of DOC and DIC between regular flow and the typhoon period. 96
97
Material and method
98
Study site
99
The study was conducted at the Tsengwen River in southwestern Taiwan. The Tsengwen River 100 originated from Mt. Dongshui (2,611 m a.s.l.) has a drainage area of 483 km 2 with a mean terrain 101 slope greater than 50%. The landscape is mainly covered by secondary forests dominated by 102
Eutrema japonica, Areca catechu, and bamboo with small patches of beetle nut and tea plantations. 103
The annual mean temperature is ~19.8℃ with lowest ones in January (17. The long-term mean annual rainfall is ~3,700 mm yr ) with no prominent seasonality, but rapid increases during the two typhoon events (Fig. 2) . In Matmo and Soudelor were shown (Fig. 4) . The dataset of DOC and DIC at site T2 was incomplete 210
and not shown due to a road damage during Soudelor. The DOC concentrations were ~100 μM in 211 low flow periods and it increased rapidly to more than 350 and ~270 μM for T1 and M3 during 212 typhoon, respectively, just before the discharge peaks. After the discharge peaks, the DOC 213 concentration quickly decreased to ~100 μM returned to levels prior to the typhoons. The DIC 214 concentration showed an opposite temporal pattern compared to DOC. The DIC concentration was 215 ~2500 μM in low flow periods, however, as rainstorm begins it gradually decreased with the increase 216 of discharge to only 900 and 1200 μM in T1 and M2, respectively. During the recession period, the 217 DIC concentration gradually increased to 2000 and 1500 μM for T1 and M3, respectively. The 218
Hydrol The RSR, SSR, and DG transported ~29%, 21%, and 50% of DIC during the two typhoon events. 241
Since DG accounted for a low proportion of discharge, the high DIC flux from groundwater was 242 likely attributed to the extreme high DIC concentration. In sum, the RSR is a predominant factor for 243 transporting DOC due to the large amount, whereas the DG plays a key role in DIC export owing to 244 the extreme high DIC concentration in groundwater storage. 245
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Discussion
247
Dissolved carbon Dynamics in Taiwan SMR
248
Global mean DOC and DIC concentrations of large rivers were 479 and 858 μM, respectively, 249 which were considerably greater than the means of 199 and 408 μM, respectively, for many SMRs 250 around the world (Table 4) (Table 4) . However, the DIC concentrations are 277 greater than 1,000 μM in Oceania islands, which is two times higher than the global average, most 278
Hydrol. Earth Syst. Sci. Discuss., https://doi.org/10.5194/hess-2018-126 Manuscript under review for journal Hydrol. Earth Syst. Sci. SMRs around the world is ~2.8, which could be due to: 1. large DIC supply; 2. limited DIC 295 consumption, and 3. limited DOM decomposition. The DIC/DOC ratios in our catchments were 296 14.08, much higher than those in other rivers of Oceania (4.25) and rarely seen at these ranges across 297 the globe. From the viewpoint of a carbon mass balance, the export of dissolved carbon from SMRs 298 and Oceania islands is contributed mainly from DIC, which is different from that of the global large 299 rivers. Therefore, when discussing global carbon dynamics, The SMRs and Oceania islands which 300 account for the subtle area, might have a disproportional dissolved carbon flux, particularly during 301 typhoon events. It also implied that the dissolved carbon export in SMRs and Oceania islands is 302 sensitive to environmental change (e.g. rainfall intensification and global warming). . The tighter C-Q relationship for DIC than DOC indicates that the mechanism of DOC transport 310 cannot solely be explained by discharge control, possibly because microbial decomposition also 311
Hydrol played an important role (Yeh et al., submitted) . Based on the source identification using the 3 end-312 member mixing model (Eq. 2 and 3), the DOC concentrations of the three sources (RSR, rapid 313 surface runoff; SSR, subsurface runoff; and DG, deep groundwater) were estimated to be 108, 206, 314 and 86 μM, respectively. The estimated DOC concentrations were one to two orders of magnitude 315 lower than the total DOC in the topsoils (0-10 cm) measured using ultrasonic-induced soil aggregate 316 breakdown method (3.6-11.3 mM, Schomakers et al., unpublished data). The much lower estimated 317 DOC concentrations possibly could be due to that the ultrasonic-induced soil aggregate breakdown 318 method expels all DOC from the soil, while our estimate only includes DOC transported by RSR. 319
Due to the short contact time of water with land surface during extreme events, the DOC might not 320 
Conclusions
355
In this study, we found that although the mean DOC concentrations in SMRs in southwestern Taiwan 
